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• Energy Security

• Climate Change

• Air Emissions

• Electric Utility Restructuring

• Economic Competitiveness

Key Drivers



The Elements Of Success

TECHNOLOGIES

MARKETSPOLICIES

Green
Power
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EERE Budget Request $1.2 Billion

Transportation
$305M
(25%)

FY 98
Enacted

FY 99
Enacted

FY 2000
Request

Federal
Energy
$32M
(3%)

Management
$67M
(5%)`

Buildings,
States

& Communities
$336M
   (27%)

Power
$329M
(26%)

Industry
$171M
(14%)



FY 1999
Enacted

FY 2000
Request

Renewable Power Technologies  
Photovoltaics 72.2 93.3
Solar Buildings 3.6 5.5
Concentrating Solar Power 17.0 18.9
Biopower 31.5 39.0
Geothermal 28.5 29.5
Wind 34.8 45.6
Hydropower 3.2 7.0

Power Delivery  
Superconductivity 32.5 31.0
Energy Storage 4.5 6.0
Hydrogen 22.3 28.0
Transmission Reliability 3.0 4.0

Cross-Program Activities  
Solar Program Support* 10.7 10.0
International/USIJI 9.0 9.6
REPI 4.0 1.5
Climate Challenge 0.1 0

___  ___  
Total (Rounded)** 277 329

*    Activities conducted under other line items in 1999
**   Does not include Solar Program Direction and NREL

Develop new cells to capture 1/3 of sun’s energy

Pursue new concepts to cut costs in half

Provide advanced trough technology for near
term markets

Co-fire with coal; develop modular power plant

Launch new lab/industry partnerships for cost-
cutting wind R&D breakthroughs

Verify biological performance of fish-friendly
turbines

Install first-of-a-kind superconducting cable at
Detroit Edison

Demonstrate hydrogen fuel station for autos

Develop real time electricity flow control devices

Conduct restructuring analysis; cost share Native
American and other projects

Office of Power Technologies
FY2000 Budget



Technologies

• Wind

• Biomass

• Photovoltaics

• Concentrating Solar Power

• Geothermal

• Hydropower



Wind Turbines Solar Electric Geothermal

Renewable Technologies



World’s First Residential Fuel Cell -  Albany, New York

Fuel Cells



4 Times Square, New York City

Buildings for the 21st Century

Carbone Home -  Rochester, New York



Technology Accomplishments
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Wind



Wind





Bringing It Home



Photovoltaics



Net Metering



• Photovoltaics

• Wind

• Fuel Cells

• Small Natural Gas-
Fired Generation

Distributed Power Technologies

• Modular Biomass

• Combined Heat and
Power

• Energy Storage

• Smart Control
Technologies



Distributed Power Technologies

Residential Fuel Cell

50kW Microturbine

Small Wind Turbine
Photovoltaics at 4 Times Square



The Bioenergy Initiative:
Growing an Integrated Bioenergy Industry

The Bioenergy Initiative is a national partnership to develop an
integrated industry to produce power, fuels, and chemicals from
crops, trees, and wastes.

“The Bioenergy Initiative will help power America by using our
most abundant natural resource-- biomass.  By making a “ton of
biomass” a viable market competitor to a barrel of imported oil,
the Bioenergy Initiative will help strengthen U.S. energy security,
protect the environment, reduce greenhouse gas emissions, and
revitalize rural America.”



DOE-Industry Bioenergy
Meetings

• Agricultural Research Institute

• Archer Daniel Midlands

• ASERTTI

• BC International Corporation

• BD Technologies

• BF Goodrich

• BP Amoco

• Carbona Corporation

• Cargill

• Catalytica Combustion Systems, Inc.

• Champion International Corporation

• Corn Refiners Association

• Dow Chemical

• DTE Biomass Services, Inc.

• DuPont Corporation

• Enron Capital and Trade, Inc.

• Environmental and Energy Study Institute

• Future Energy Resources Corporation

• General Electric

• Georgia-Pacific Corporation

• Grain Processing Corporation

• Institute for Local Self Reliance

• Monsanto

• NASEO

• National Biodiesel Board

• National Corn Growers Association

• Natural Resources Defense Council

• Niagara Mohawk Power Corporation

• NIPSCO, Inc.

• Northern States Power Corporation

• NYSERDA

• Reflective Energies, Inc.

• Renewable Fuels Association

• Shell Oil Company

• Southern Company

• STM Corporation

• Tennessee Valley Authority

• Trigen Biopower Inc

• Union of Concerned Scientists

• United Soybean Board

• Weyerhauser Company

• Williams Energy Services



Biomass

• Direct Fire

• Co-Firing

• Gasification



Co-Firing

• Field validate biomass
co-firing using the least
cost approach

• Broaden the base of utilities
employing co-firing in
existing generating units

• Increase the number and type
of technologies used in co-firing



Combined Heat and Power

Malden Mills/CHP



Million Solar Roofs



•Experience in four states with retail competition:
California, Pennsylvania, Massachusetts and Rhode
Island

•Nine suppliers offering 20 green products

– 14 products specify 100% renewables content;
another 5 guarantee at least 50% renewables

– Nine of these offerings promise some new
renewables

•Rates vary from a 3.47 cents/kWh premium over

1999 utility rates to a 0.2 cents/kWh discount

Green Power



Green Power



•   Retail choice on 3/31/98

•  Seven electric service providers certified to use
Green-e logo

•  Limited price competition

•  Overall switching is low

– 87,000 (about 1% of residential customers after 1 year

– nearly every switcher is served green power because of
renewable energy credit

–50% of switchers pay more for green power

•  Policy support includes: system benefit charge,
information disclosure and consumer education

California



•  Retail choice on 1/1/99

•  Three green power suppliers

•  “Shopping credit provides price competition

•  Overall switching is higher

– 378,000 customers (7.5% of those eligible) switched
in first 2 months

–About 80,000 of these switched to green power
provider

•  Policy support includes: renewables requirement
for default providers; sustainable energy fund and
aggressive consumer education

Pennsylvania



•  Retail choice in early 1998

•  Only one provider is offering green power

•  Limited price competition

•  Very few customers have switched

•   Policy support:

– Massachusetts: Renewables portfolio standard,
system benefit charge, information disclosure

–Rhode Island: System benefit charge

Massachusetts and Rhode Island



Green Power Strategy

• Robust competitive markets are essential
– Market rules and default generation price must

stimulate competition

– Competition promotes innovation in products and
business models

– Consumer education is also critical

• Public policies should complement and support
competitive markets for green power
– Disclosure requirements, incentives, renewable

portfolio standards



Policies

• Restructuring

• Clean Air Regulation

• Climate Change



Putting It All Together

GREEN POWER

Make It
Green

Buy It
Green

Use It Green



•Flexible requirement for retail
competition by January 1, 2003

•Amends PURPA to allow customer
aggregation

•Improved Consumer Disclosure

•7.5% Renewable Portfolio Standard with
tradable credits

• $3 Billion Public Benefit Fund

•Interconnection Standards

•Net Metering

1999 Comprehensive Electricity
Competition Plan



Restructuring



•Efficient Homes and Buildings

-- Equipment

-- Homes

-- Rooftop Solar Energy Systems

•Efficient Vehicles

•Renewables

-- Wind

-- Biomass

•Combined Heat/Power for Industry

Climate Change Technology Initiative

$3.6 Billion in Tax Incentives



• Cutting NOx Cost-Effectively through Efficiency
and Renewables

• EPA Set-Aside Guidance:

-- 5-15% of NOx allowances for efficiency 
& renewable

-- must displace NOx that is part of state 
allocation

-- must exceed federally required reductions

• Guidance Issued in March 1999

NOx Set-Aside



Annual Benefits of 5% Set-Aside in 2003:

•  Reduction in annual electricity demand of 90BKwH
in 22 Eastern States & DC;

• $5 Billion in savings to customers;

• $150 Million in compliance cost savings;

• 20,000 new jobs

(EPA Estimates)

NOx Set-Aside



Market Opportunities:

• Driver for Clean, Green Power

• NOx Credits worth $1000-1500 per ton

• Credit Aggregators Needed

NOx Set-Aside



Market Transformation

• Million Solar Roofs

• Bioenergy Initiative

• Federal Government Procurement

• New Federal Actions



Markets

• Deployment Programs

• Incentives

• Federal Government Procurement

• Green Power



Federal Government as Consumer

• $200 billion annually on products and services

• $8 billion on federal energy bill

• 500,000 buildings

• Consumes 2% of nation’s electricity



Federal Actions Under Consideration

• Set new goals for greenhouse gas reductions and
energy efficiency at Federal facilities

• Expand use of Energy Savings Performance
Contracts and utility agreements to meet these
goals

• Construct sustainable buildings

• Purchase green power

• Use renewable energy technologies

• Increase fuel efficiency of Federal fleet



The Lesson We’ve Learned...

…It takes all kinds of change to transform a
market:

• advance technologies

• promote smart policies

• remove barriers

• build markets

• customer focus

• expand partnerships


